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Method and apparatus for voice dialogue between a video picture and a human. 

(57) A video entertainment system by which human viewers 
conduct simulated voice conversations with screen actors in a 
prerecorded branching movie shown on a television screen 
(27). A voice-recognition unit (38) recognizes a few words 
spoken by a viewer at branch points in the movie. A different 
set of words may be used at each branch point. A hand-held 
unit (41 ) displays prompting messages to inform each viewer 
of the words that can be recognized at each branch point. A 
scheduling unit (35) assembles cueing commands specifying 
which video frames, cartoon frames, messages, and audio 
portions are to be presented at which instant of time. A cueing 
unit (12) executes these commands by generating precisely 
limed video and audio signals, so that a motion picture with 
lip-synchronized sound is presented to the viewer who voc- 
ally influences the course of the movie. 
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TECHNICAL FIELD OF THE INVENTION <^0f -^^Vj 

This invention relates to video systems, 
voice-recognition devicesi branching movies* and 
picture/sound synchronization. 
5 BACKGROUND OF THE INVENTION 

While ura tching a prior— art sound moviej a viewer 
often experiences a vicarious sense o-F involvement. 
Sut the viewer cannot actively participate in the 
movie* because the vieujer cannot talk with the screen 

lO actors and have them reply r es p ons i ve 1 y . Applying 
pricfT — art voice-recognition techniques to control 
prior— art branching movies would not provide a natural 
conversational dialog because of the folloiuing problem: 
If the number of words uhich a viewer of any age and 

15 sex can speak and be understood by the apparatus is 

sufficiently large to permit a natural conversation* then 
prioT — art voi c e— r e c ogni t i on techniques are unreliable. 
Converselyi if the number of words is restricted to only 
a few words to make voice recognition reliable* then 

20 natural conversation would not result. It is also 

necessary for the picture to be responsive to a viewer's 
voice and be synchronized with the spoken reply. These 
problems are not addressed in the prior art. 

An example of a prior-art branching movie is shown 

25 .in U.S. Patent 3* 960* 380, t i 1 1 ed "Light Ray Gun and Target ' 
Changing Projectors", This system uses a pair of film 
projectors which present two alternatives (hit or miss) 
at each branch point. An example of a prior-art device 
for interactive voice dialog is shown in U.S. Patent 

30 4*016.540. This device does not present a motion picture. 
An example of a prioi — art video editing system is shown 
in U.S. Patent 3*721*757. This system displays a 
sequence of video excerpts specified by a control program 
of stored videodisc addresses which comprise a sequential 
35 (not branching) movie. To change this sequence the editor 
alters the program. In the present invention the viewer 
does not alter the program. 
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SUHHARY OF THE INVENTION 

This invention is a video entertainment system by 
uhich one or more human viewers influence the course of a 
prerecorded movie and conduct a simulated two— way voice 
5 conversation with screen actors in the movie. Viewers 
talk to the screen actors and the actors talk back and 
talk r esp ons ively . The system thus provides an illusion 
of individualized and active participation in the movie 
as if each viewer were a participant in a real— life 
lO drama. 

To simplify performing of voice— recognition on the 
voices of different viewers* regardless of age and sex# 
while at the same time using a large vocabulary of 
computer— rec ogni 2ab le words* the words to be recognized 

15 at each branch point in the movie are restricted to two 
or a few words such as "yes" and "attack". The wty^ds 
which a viewer may use at each branch point will often be 
different from words used at other branch points. The 
apparatus informs the viewers of what words they can use 

20 by displaying prompting messages on a hand— held display 
device and/or with promp ting - word s spoken by a screen 
actor. The display device also contains a microphone 
into which a viewer speaks a selected word at each branch 
point. 

25 To permit a viewer to ask questions or make other 

remarks which require whole sentences* at some branch 
points the hand— held device displays a list of 
appropriate sentences. Next to each sentence is a push 
button which when pressed causes a voice recording of the 

30 displayed sentence to be played or synthesized. A screen 
actor then responds to the sentence or question as if the 
vietuer had spoken it. The voice recording is selected 
from several recordings of different voices so that the 
played voice most closely resembles the voice of the 

35 viewer. Recordings of the viewers' names are inserted 
into the audio so that the actors speak to each viewer 



using the vieiuer's oujn name. 

A precisely timed sequence of video f-rames and 
lip — synchronized audio is generated for each story line 
according to a prerecorded schedule of control commands . 
uihich is continually updated as the movie proceeds and 
alternative branches in the movie are chosen. When each 
vi eiuer /p lay er makes a choice at a branch point in th© 
movie/ a neiu set of com.-nands is scheduled for execution. 

-These commands are of two kinds: story commands 
which define a branch ing • structure of possible 
alternative story lineSf and cueing commands which 
specify timing of video frames' and audio portions. At 
each branch point in a network of story commandsj two or 
more story commands may point to alternative chains or 
branching structures of story commands representing 
alternative sequences of scenes in the movie. 

A scheduling unit processes a chain of story 
commands and assembles a schedule of cueing commands 
specifying precisely which video frames* cartoon framesi 
and portions of audio are to be presented at which 
ins tan t of . t ime. A cueing unit executes these commands 
by generating precisely timed video and' audio signals* so 
that a movie with 1 i p— sync hroni zed sound is presented to 
the viewer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a block diagram of a spec ial— pur p ose 
microcomputer which processes prerecorded video frames. 

Fig. 2 is a block diagram of a spec ial— purpose 
microcomputer which processes digitally generated 
an i mated cartoons. 

Fig. 3 is a detailed block diagram of scheduling 
unit. 35, 

Fig. 4 is a detailed block diagram of cueing 
unit 12. 

Fig. 5 illustrates a data structure network of 
story commands. 



Fig. 6 is a detailed block diagram of control 
circuits 62. 

Fig. 7 illustrates how two different audio signals 
may be synchronized with a common set of multiple-use 
video frames. 

Fig. 8 is a block di^gv^m of one type of mixer 129 
for digitized audio. 

Fig. 9 is a program flowchart for scheduling 
unit 35- 

Fig, 10 is a cartoon illustrating a branch point in 
a movie when a viewer may . cause alternative story lines 
by speaking into a microphone. 

Fig. 11 is a storyboard diagram illustrating one 
episode of a branching movie. 

Fig. 12 is a detailed block diagram of initiator 
switching unit 131 combined with terminator switching 
unit lia. • 

Fig. 13 is a pictorial view of a hand— held, input 
device by which a viewer may influence the course of a 
branching movie. 

Fig. 14 is a program flowchart for cueing unit 12. 

Fig. 15 is a continuation of Fig. 14 for video cue 
commands. 

Fig. 16 is a continuation of Fig. 14 for audio cue 
commands. 

DETAILED DESCRIPTION OF THE INVENTION 

Referring to Fig. 1/ in one embodiment of this 
invention/ a spec ial— pur pose microcomputer* which 
includes units 35/ 55/ 12 and other units# is connected 
to a conventional television receiver 24 and to a 
conventional random-access videodisc reader which 
includes unit 58 for automatic seeking of track addresses 
and for automatic tracking of disc tracks. One or more 
hand-held input units 41* each containing a microphone 
40/ are also connected to the microcomputer by wire 44 or 
by wireless transmission using transceiver 171 (Fig. 2>* 



The microcomputer in Figs. 1 and 2 controls reading 
of information from videodisc 52 and processes the 
viewer's inputs from microphone 40. Cartridge 15 
containing digitized recordings of the viewer's names 
may plug into the microcomputer. 

The microcomputer shown in Fig. 1 includes: voice 
racognition unit 38/ scheduling unit 35* ^retrieval unit 
55/ and cueing unit 12. The microcomputer also contains 
conventional random ac c ess . memor i es 31/ 85 and 125/ 
digital-to-analog converter 21 to generate audio signal 
22/ conventional RF-modulator circuit 29 to interface 
with the television receiver 24/ and prior-art video 
circuits 10 for vertical/horizontal sync separation! 
demodulation/, chroma separation and phase invertion. 

Unit 58 may be one or more conventional videodisc 
tracking unitsf such as the one described in U. S. 
Patent 4/106/058. Two optical read heads 51 and 54 and 
2— channel circuitry in unit 53 are preferred for reading 
camera— or ig inated video frames so that one read head 54 
can be moving to the next position on the disc while the 
other read head 51 is reading the current video frames or 
vice versa. One channel is sufficient for embodiments 
which. use digitally generated animated cartoons in lieu 
of camera-or ig inated- video. 

The video signal for each frame passes from tracking 
unit 58 through video circuit 10/ cueing unit 12 and 
interface circuit 29 to television receiver 24. 
Digitized audio passes from video circuit 10 through 
retrieval unit 55* memory 125* digital to analog 
converter 21/ and interface circuit 29 to television 
receiver 24. The control commands pass from circuit 10 
through retrieval unit 55/ memory 85/ scheduling unit 35/ 
memory 31i to cueing unit 12. Memories 85/ 86 and 125 
may be different portions of a common memory/ but are 
shown separately in the drawings for clarity. 

Retrieval unit 55 is a conventional peripheral input 
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controller which stores into memory the digitally coded 
blocks of information obtained from videodisc 52. This 
information includes control data (cue commands and story 
com/nands) ujhich unit 55 stores into memory 85 (and memory 
86 in Fig. 3) for use by scheduling unit 35* and 
compressed audio and/or graphics data which unit 55 
stores into memory 125 via line -56 for -use by . cueing 
unit 12, 

Scheduling unit 35 (the circuit detailed in Fig. 3 
or a microprocessor programmed to perform equivalent 
functions) is the master scheduler and has final control 
of the course of the movie. By u;ay of example^ Fig. 9 
illustrates a program f,or performing the main functions 
of scheduling unit 35. Scheduling unit 35 may request 
successive blocks of control information from retrieval 
unit 55 and output into random access memory 31 a 
schedule (called a cue table) of tasks for cueing unit 12 
to do. Scheduler 35 repeatedly updates the cue table 
schedule as the movie progresses. Scheduler 35 processes 
the choices of the human viewers which are input through 
one ojr more band-h eld- input units 41 and/or 45* and 
-stores different comniands into cue table 31 depending on 
the viewer's choices^. 

Cueing unit 12 (the circuit detailed in Fig. 4 
or a microprocessor programmed to perform equivalent 
functions) repeatedly scans cue table 31 to get commands 
telling it what to do and the instant of time it should 
do it. By way of example* Figs. 14—16 illustrate a 
program for performing cueing unit 12 functions. Cueing 
unit 12 edits digitized audio and other data already 
stored in random access memory 125 by retrieval unit 55. 
This editing process is directed by the commands in cue 
table 31 and generates a continuous sequence of output 
records (into register' 19 in Fig. 4) containing edited* 
mixed* and synchronized audio in compressed digital 
form. Some of these edited records may contain graphics 
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i nfor*7)a t i on (representing texti animation datai and/or 
special patterns) which are passed in cueing unit 12 to 
the graphics generator <block 126 in Fig. 4) uhich 
generates the video signals on line 146 representing 
5 the graphics display. This may consist* of alphabetic 

characters which foriD titles large enough to be read from 
television screen 27i lines uhich form patterns^ special 
shapes commonly found in video games* and/or animated 
cartoons. 

10 Cueing unit 12 also controls the position of read 

head 51 or 54 which is currently reading video* and 
processes the composite video signal on line 11 from 
circuit 10. Although there may be many seq.uences of 
frames which occupy consecutive tracks on disc 52 (either 
15 spiral or circular)* in general there will be frequent 
jumps to non— adjacent tracks. This random— access 
movement is controlled in a conventional manner by 
electro— optical tracking unit 58 using track address 
searching during vertical blanking intervals. -If a large 
20 jump to a distant track address is required* the other 

read head is positioned by cueing unit 12 in response to 
a command in cue table 31 to move to the distant track* 
well in advance. of the -time it is needed* s^o that a 
switch to the other head may be made automatically 
25 Cby block 142 in Fig. 4; during the scheduled vertical 
interval without a discontinuity in the picture. 

The sequence in which tracks are accessed by each 
read head is specified by the commands in cue table 31. 
During picture intervals/ cueing unit 12 scans cue table 
30 31 -for the next command or commands which specify the 
next track address required by each head. 

In an alternative embodiment of this invention shown 
in Fig. 2i the data read from disc 52 and/or magnetic 
bubble memory 173 may be cDmpr;3ssed binary data from 
35 which graphics generator 126 generates animated cartoons. 
The compressed data required to generate a cartoon. 
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•frame may be stored in. a fraction of a disc track. 
Alternatively, disc 52 and tracking unit 58 may be 
eliminated if magnetic bubble memory 173 has enough 
capacity to store the compressed data. ' 

HOW THE INVENTION IS USED 
At freq,uent branch points in the movie the apparatus 
presents the viewer uith tujo or more alternatives to 
choose among, predetermined remarks to make to the actors, 
predetermined q.oestions to ask, or the opportunity to 
change the course of the action or dialog. 

Fig. lO illustrates a typical branch point tuhich 
leads either to a fight scene or a chase scene depending 
on the vieiuer's choice. In this illustration a chase 
will result. The video frames for the fight scene need 
15 not be wasted. They may be used in a later episode. 
Multiple choices are presented to the viewer in a 
sequence determined by previous choices. These may be 
displayed as titles on screen 27 or unit 41, or may be 
inferred fay the viewers from the situation, or may be 
20 , spoken by an actor. Such an actor, shown on the screen 
.in Fig. 10 keeps the viewer or viewers informed on what 
is happening, what problems require a decision, what the 
alternatives .are, 'and executes some of the actions 
selected by a viewer. Such an actor or actors guide the 
viewers into scenes which the videodisc recording is 
capable of providing. 

The alternative words which are acceptable to the 
apparatus at each branch point may be explicitly spelled 
out for the viewer on a readable display such as the 
liquid crystal display 174 illustrated in Fig. 13. Each 
set of alternative words or phrases which the viewer may 
speak and be understood by voice recognition unit 38 may 
be sent to each unit 41 by transceiver 171. Cueing each 
display is performed by cueing unit 12 directed by a cue ^ 
35 command. One cue command is scheduled for each message 
by scheduler 35. The messages are retrieved i^rom 
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videodisc 52j or bubble memory 173 by retrieval unit 55 
together with digitized audio and control commands. 

The words displayed on display 174 may be the same 
as words spoken by a screen actor/ or may be a subset of 
5 the ujords spoken by a screen actorr or may be additional 
words. These displayed words are the alternative 
responses which a viewer selects among and may include 
words used in lieu of whole phrases suggested by a screen 
actor. Words not suggested by the screen actor may also 

lO be displayed on display 174 to indicate alternative 

responses for speaking by a viewer. Indicator lamp 43 
may be used to tell a viewer when a spoken response is 
expected and when a push— button response is: expected. 

So that a viewer may ask questions or make other 

15 remarks which are not responses to suggestions by a 

screen actor/ multiple sentences may be displayed as a 
list on display 174 adjacent to corresponding push 
buttons 42 or touch pads. When a button 42 is pushed* a 
sound recording of a voice speaking the selected sentence 

20 is played through speaker 25 as a substitute for the 

viewer's part of the conversation. The screen actor then 
"responds" as if the words in the sound recording had 
been spoken by the viewer, . Because the viewer selects 
the words which are actually sounded/ the viewer will 

25 quickly learn to disregard the fact that the words have 
been put in his mouth. Pushing a button 42 selects both 
a simulated verbal response to the previous scene and 
also a new scene which corresponds to the simulated 
verbal response displayed on display 174. The selected 

30 scene includes the face and voice of the actor speaking 
words which are responsive to the viewer's selected 
verbal response. 

To preserve naturalness and differences in age and 
sex# several alternative voices/ all speaking the same 
35 words* may be recorded on disc 52 or in cartridge 15 
together with corresponding story commands which are 
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processed by .scheduler 35 at such branch points. 
Scheduler 35 then schedules cue commands ujhich point to 
the digitized sound recording having preanalyzed voice 
characteristics ujhich most closely resemble the 
characteristics of the viewer's voice as determined by 
voice recognition unit 3S. 

Planning a branching movie is more complex than a 
conventional movie. Fig. 11 shows a simplified 
storyboard in which the rectangles represent conventional 
scenes and the ovals represent branch points. Note that 
mul tip le . story branches (represented by arrows) can 
converge on a common scene. Chase scene 464 for example/ 
can follow either branch point 462 or branch point 463 
depending on an earlier choice at branch point 461, 
Branch points such as 466 may be a random unpredictable 
choice or may depend on whether fight scene 465 has been^ 
used recently or not. 

DESCRIPTION OF THE VOICE RECOGNITION UNIT 

The embodiments of the present invention shown in 
Figs. 1 and 2 include voice recognition unit 38 which 
need only distinguish a few words such as-"yes" and "no" 
at each branch point io accomplish a two— way dialog 
between each -viewer and the -apparatus. These words may 
be selected from a vocabulary of thousands of words and 
may be different for each branch point. But the number 
of alternative words that can be recognized at a given 
branch point should be limited to only only a few 
phonetically distinct words* preferably less than seven» 
50 that voice recognition unit 38 need not distinguish 
among all the words in the vocabulary but only those few 
alternative words at each branch point. Prioi — art voice 
recognition devices such as described in U.S. Patent 
3r 943, 295 can be used for unit 38. 

To minimize cost* a more simple voice recognition 
device c^n be usad which r licoijnf. lcs two -^ords at each 
r>v anch pcirit Ea-h psir of 'jords may be chosen so that 
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one word contains a distinctive phonetic feature such as 
an /f/ or /s/ phoneme uhile the othar word does not. In 
the example shown in Fig. lOi the screen actor suggests 
that the viewer say either "fight" or "run" which are 
easily distinguished because "fight" begins with an /f/ 
phoneme. The word "fight" is used rather than "attack" 
to make it more easily distinguishable from "run". In 
this embodiment the word to be recognized can be 
segmented into two or more intervals of 100— 600 
milliseconds each* during which a count is made of zero 
voltage crossings. A zero count greater than a specified 
threshold for the first interval signals a code on line 
37 to scheduler 35 that a fricative was used. 

More elaborate wor d —rec og n i t i on methods may be used 
by unit 38. For example* devices using two or more 
bandpass filters/ fast Fourier analysis/ autocorr e lat ion* 
or other prior— art voice recognition methods may be used. 
The decision-making logic of recognition unit 38 may 
include decision trees* decision matrixes* best— fit 
template matching* and/or other methods for determining 
wh ich preprogrammed combination of voic^ characteristics 
or features most resembles the sound spoken by the human 
vi*Gwer. 

These characteristic features may include isolated 
wordsr words in continuous speech; syllables/ phrases* 
non-word voice sounds* and/or a count of the number of 
phonemes or phoneme/phoneme combinations in the received 
sound. The presence of any sound above a given threshold 
may be used as a feature. If syllable recognition is 
used/ the set of prompting words at each branch point 
should be planned so that each word uses a syllable or 
combination of syllables not found in any of the other 
words at that branch point. 

At some branch points it may be appropriate for the 
viewer to speak whole phrases which may be displayed as a 
list of alternative prompting messages on screen 27 CFig. 
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1> or display 174 (Fig, 13). Unit 38 may analyze only 
the first word o-F the phrase or may use prioi — art methods 
of recognizing keywords in continuous speech. There is 
no need for unit 38 to recognize every word in the 
5 phrase* because the alternatives are restricted to only a 
few words or phrases at each branch point. 

FUNCTIOWAL DESCRIPTION OF COMMAND PROCESSING 
Control information includes story commands and cue 
commands. Cue coi-nmands specify what is to happen during 

lO an interval of ti.-ne. Story commands represent points in 
time/ and form chains which define each alternative story 
line. Branch points in the movie* when a viewer can 
choose among alternatives* are represented by special 
story commands which can point to several subseq.uent 

15 chains of story cor-mands- This results in a complex 

network of story command chains illustrated in Fig. 5. 

Story commands may consist of a prefix followed by 
one or more addresses or data. Cue commands may be fixed 
or variable length records which are modified and moved 

20 to cue table 31 by scheduling unit 35. Story commands 
will often contain pointers to cue commands. These 
pointers tell scheduling unit 35: "Schedule this cue 
command for this point in time"-. The time interval 
represented* by each cue command is relative to all that 

25 has come before it. Thus if a cue command is inserted 

into a chain it displaces all subseq^uent cue commands in 
time.' Several cue commands may begin at the same point 
in time (synchronized video and audio for example). The 
story commands pointing to such synchronized cue commands 

30 are chained together and are stored in memory 85 one 
after the other in any convenient order. 

In contrast to cueing unit 12 which executes the 
cue commands at the instant their start time arrives* 
scheduling unit 35 processes the story commands several 

35 seconds ahead of the start time. As scheduling ' unit 35 
processes the story commands in each chain* it does not 



I 



13 



immediately cause a video or audio event to happen. 
Rather/ scheduler 35 schedules that event by determining 
uihen the cue command should cause the event to happen. 

When scheduling unit 35 processes a story command* 
5 it folloujs the chain o-F pointers to various cue commands 
to determine tuhich optical read head 51 or 54 should be 
committed to tuhich video track during which time 
, interval, so that any blocks of audio/graphics that are 

required during that interval can be scheduled in advance 
10 luhile the head is still available. Scheduler 35 cannot 
schedule video far beyond each branch point in the movie 
j because there u;ould be many more possible video seq.uences 

! than there are heads to read it. But the control blocks 

' and audio for every possible choice at the next branch 

15 point should be read into memory 85 and 86 in ^d^^nce 
of the branch point so that when the viewer makes a 
decision* the audio for line 22 can be generated without 
delay. Also a read head should be moved into position in 
advance to cover all alternative video tracks which may 
20 be req^uired after the branch. This advance scheduling 
insures that there is no discontinuity in either the 
video or audio and that both remain synchronized through 
the cue table rescheduling which scheduler 35 does after 
each decision by a viewer. 
25 To illustrate how one embodiment of the apparatus 

; may recycle video frames and synchronize them with 
! alternative audio tracks^ consider the example in Fig. 7 
in which the video sequence is the talking head of an 
actor and the audio tracks are his Cor someone's) voice. 
- 30 Time is represented in Fig. 7 as flowing left to right. 

Strip 323 represents a sequence of video frames as they 
are recorded on the videodisc. Rectangle 301 represents 
one such video frame. But the frames are not read in 
strip 323 sequence; rather the frames are read first in 
strip 322 sequence through frame 313/ then in strip 324 
sequence from frame 303 through frame 314. Frame 303 is 
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read a second time iiTimed ia te 1 y folloiuing frame 313 
because five of the frames <303# 306* 307, 312. 313) are 
used tuice, thereby saving five tracks of videodisc 
space. Audio block 321 is synchronized with video 
sequence 322 and audio block 325 is synchronized with 
video sequence 324. The actor's head may move about 
during sequence 322i but frame 303 is chosen so that the 
head position of franie 313 is about the same as in 
frame 303# so that there is no sudden movement at the 
electronic splice. The uhole sequence of frames 301 
through 31-4 requires seven cue commands, because there- 
are five series of consecutive video frames to be 
addressed by cueing unit 12, and two audio; blocks to be 
synchronized with the video. Unit 35 schedules the -first 
video frame 301 and audio 321 to begin in synchronism. A 
fractional frame 320 of audio block 321 is automatically 
trimmed to synchronize audio u;ith the video frames which 
begin with frame 301. 

If video frames 301 through 314 were merely -repeated 
as many times as needed to cover all the audio, something 
resembling badly synchronized f or e ign— lang uag e dubbing 
would result.- The reason* that -^r&mes 304 and 305 are 
skipped in sequence 322 and frames 303 and 309 skipped in 
sequence 324 is to best match the available inventory of 
video frames to each block of audio. To establish a 
precise match between the phonemes of each portion of 
digitized audio and a partial selection of video frames 
containing the closest approximation to the natural lip 
positions for those phonemes, the cue commands select 
video frames in the same sequence as the original video 
recording, but with many frames skipped. The cue 
commands then reuse the same frame sequence (perhaps 
in reverse order) with different frames skipped. 

Audio also requires automatic show— time editing* 
especially whenever frames of audio are inserted into a 
continuous audio sequence. Several alternative audio 
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inserts may be used uhich require slightly different 
timing. Also these audio inserts may be used tuith many 
different audio tracks each of which has a slightly 
different speech rhythm. An insert which starts at 
just the right instant in one sequence may cause an 
undesirable lag in another sequence. To correct this 
problem the cue command which invokes the audio insert 
also specifies how many eighths of frames of audio to 
omit at the beginning and end of the insert. Alternative 
audio inserts may each have different lengths which may 
require lengthing or shortening of the video frame 
sequence to preserve 1 ip— synchronism- Each of these 
audio/video combinations may be specified by one pair 
of cue commands. 

Each cue command in the illustrated embodiment is a 
fixed— length TBConi of binary coded data and represents 
an interval of time that is scheduled to begin at the 
instant indicated within the cue command. There is at 
least one cue command for each series of consecutive 
video frames and for each portion of audio. One scene 
may require huildreds of commands whi'ch are selected and- 
stored into cue table 31 by scheduling unit 35 and 
executed by cueing unit "IS. Cue table 31 is therefore 
similar to a f ir s t— in/f ir s t— cut queue* except at branch 
points in the movie when a viewer's decision may cause 
scheduling unit 35 co abandon several commands in cue 
table 31 (representing video and audio not yet presented) 
and to replace them with ses'erai new commands 
representing the altered story line. 

DETAILED DESCRIPTION OF THE SCHEDULING UNIT 

The detailed structure of one embodiment of 
scheduling unit 35 is shown in Fig. 3. Scheduling unit 
35 receives blocks of digitally coded control data from 
retrieval unit 55 which stores story commands into 
random^access memory (RAM) 85 via line 03 and stores cue 
commands into memory S6 via iirie 84. Memories 85 and 86 
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ai^e shotun in Fig. 1 as a single box. flemary S6 may be 
an extention of msmory 85 but the two jnemories ape 
distinguished in Fig. 3 for clarity. 

The course of a /novie is controlled by structures of 
story commands in mefnory 85. There are at least two 
kinds of story commands: commands which represent branch 
points in the n)ovie# and pointers which point to cue 
commands and other story commands. Each kind of story 
command is read from memory 85 at a location specified by 
counter 82 which is incremented via -line 72 by control 
circuit 62 so that chains of story commands in memory 85 
are sequentially addressed for processing in register 65 
or 78. Registers 65 and 78 may be conventional random 
access memory (RAM) «jorking storage* but are shown 
separately in Fig. 3 for clarity, 

A story command addressed by counter 82 is moved 
from memory 85 via bus 74 to register 65. The left— most 
byte (herein called the "prefix") of the story command in" 
register 65 is moved via line 63 to control circuit 62 
(to command decoder 530 in Fig. 6) which distinguishes 
branch commands from pointers.- If the prefix on line 63 
indicates a pointer/ the story command is moved from 
memory 85 via bus 80 to register 78. The left pointer 
address of the story command in register 78 specifies a 
location of a cue command in memory 86. This cue command 
is addressed via line 79 and is moved via line 87 to 
register 90 for insertion of the start time (which will 
appear on line 105 in Fig. 4). The right pointer 
address of register 78 specifies the next story command 
in the chain of pointers (illustrated in Fig. 5). 

Each cue command represents an interval of time 
which is relative to the intervals which have preceeded 
it. The sum of all these prior intervals is the time 
at which the next interval will be scheduled. This 
cumulative time is stored in register 91 . in units of 1/30 
second. When a new cue command is moved to register. 90f < 
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the start-time field 88 is initialized via line 92 with 
the cumulative time value in register 71. Register 91 is 
then updated by adder 94 which adds the duration field 89 
from register 90 to register 91 via lines 95 and 93. 
Register 91 nou; represents the point in time immediately 
following the time interval for the cue command in 
register 90. This cue command is moved from register 90 
via line 32 to cue table 31 at the next available 
location indicated by counter 97 which addresses cue 
table 31 via line 98. Control circuit 62 then increments 
counter 97 via line 64 to the next available unused 
location or to the location of an old completed cue 
command whose space in cue table 31 may be reused. 
Control circuit 62 also increments counter 82 via line 72 
to address. the next story command in memory 85. When the 
end of the block of story commands in memory 85 is 
reached/ control circuit 62 updates track address 
register 47 via line 48 and requests the next block of 
commands from retrieval unit 55 specified to tracking 
unit 58 by the track address on line 49. 

*Each cue command say be located, in me-mory 85. 
immediately following story command prefix 96 to avoid 
need for unnecessary " p o i^nters. This arrangement is 
used in Fig. 5. But in Fig, 3 the cue commands are 
explicitly pointed to^by the left pointer in register 78. 
and are assigned separate memory (block 86) from the 
story commands (block 35) to clearly distinguish story 
command processing from cue command processing. The 
right pointer of the story command in register 78 
specifies a successor story command in a chain of story 
commands. The right pointer in register 73 is moved via 
lines 75 and 73 to counter 82 which addresses via line 81 
the successor story command in memory 85. 

Referring to Fig. 5i a schematic flow diagram is 
shown for a typical chain or network of story commands. 
In contrast to the apparatus blocks in Figs. 1 
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through 4# the blacks shown in Fig. 5 represent data* 
specifically story commands^ and the arrous represent 
associative relationships between the commands. Blocks 
•200j 202# 203# etc. are pointer story commands which 
in Fig. 3 are sequentially read from memory 85 and 
processed in register 78. Blocks 204 are branch story 
commands which in Fig. 3 are processed in register 65. 
The various command prefixes shown in Fig. 5# s.uch as 
prefix 96i indicate u;hat kind of story command it is. 
The prefixes are abbreviated herein as B for Branch/ 
W for Uaiti D for Do# C for Cue* and E for End. 

The branching cliain shown in Fig. 5 consists of a 
horizontal chain of right pointers* and vertical chains 
of left pointers- At the end of each branch of each 
chain is one or more cue commands* such as video cue 
commands 214 and audio cue commands 217 and 220. At the 
end of the last episode of the movie there may be a final 
schedule of pointers which does not branch* but instead 
shuts down the system. 

The reason the branched chain shown in Fig. 5 is 
arranged in columns linked .tog e th er . h 5)r i ronta 1 1 y is to 
emphasize an important distinction. Some events must 
happen sequentially (such as sequences of video frames)/ 
but other events must happen concurrently (such as 
synchronized audio and video). The horizontal chain at 
the top of Fig. 5 (blocks 200 through 206) represent 
events to be scheduled for sequential execution by cueing 
unit 12. Each vertical chain in Fig.. 5 (blocks 210 
through 219) represent events to be scheduled for 
■concurrent execution by cueing unit 12. At the end of' 
each branch there are one or more (usually several) cue 
commands (such as block 214) which are executed 
sequentially. At the end of each such sequence there is 
a one-byte E prefix (215/ 218 and 221 in Fig. 5> which 
is passed via line 63 in Fig. 3 to control circuit 62 
instructing it to discontinue the sequence of cue 
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commands addressed via line 79 by the left pointer in 
register 78^ and instead/ instructs control circuit 62 to 
proceed to the next column in the chain specified by the 
right pointer in register 78 luhich via lines 75, 73 and 
81 addresses the next story command in memory 85. For 
example, in Fig. 5 uhen all of the E prefixes (215, 213 
and 221 > have been reached in the scheduling of the 
commands in the colu:-nn headed by story command 200/ 
command 200 is returned to register 78 in Fig. 3 to 
obtain the right pointer (line 201 in Fig. 5) luhich 
addresses the- next story command 202 from memory 85. 
Command 202 replaces command 200 in register 78/ and 
processing continues tuith the second column in Fig. 5 
(headed by block 202). 

Since story commands 210/ 216 and 219/ which are 
chained together via their right pointers, each contains 
a D prefix (for Do.>i each of the chains of cue commands 
pointed to by their left pointers is scheduled to begin 
at the same point in time (specified by register 91 in 
Fig. 3), Typically/ the video frames pointed to by cue 
commands 214 Uiiil be sequentially dis^played/ but this 
video will run concurrently with the audio pointed to by 
cue commands 217i and also concurrently with the audio 
pointed to by cue command 220. Command 220 may point to 
the digitized name of one of the viewers as spoken by the 
same actor whose digitized voice is pointed to by 
commands 217. Comn^and 220, in other words/ may represent 
an audio insert. The video frames pointed to by commands 
214 are preselected to best synchronize with audio 217 
and 220 for consistency with lip movements/ facial 
expressions! gestures^ tone of voice* etc. 

The W prefix (for i^ait) in story command 200 
instructs control unit 62 not to read command 202 into 
registers 65 and 78 until aftc:r all bhe E prefixes 215/ 
218/ 221 subordinate to command 200 have been reached. 
The right pointer of the last story command in each 
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veTtical chain (such as 219) has an X in it$ which is a 
null pointer indicating the end of the chain. 

Story commands 204 in Fig, 5 represent a branch 
point in the story line uhich can lead to several 
alternative chains of story commands (such as 206 and 
208) depending on the viewer's choices. Referring again 
to Fig. 3# when a story command is moved from memory 85 
via bus 74 i;o register 65 the prefix is moved via line 63 
from register 65 to control circuit 62 (to decoder 530 in 
Fig. 6). Several types of branch commands may be used. 
The branch code prefix on-line 63 may indicate an 
unconditional jump/ in uhich case the memory address in 
counter 82 is replaced via lines 67 and 73,ujith the 
branch— address field from register 65. 

Most branch commands will represent decision points 
in the movie ujhen the viewer can input a verbal response 
through microphone 40 (Fig. 1) or through push buttons 
42. These signals are represented in Fig, 3 on lines 37 
and 44 respectively as a 4— bit binary code which is 
passed via line 71 to comparator 69 which compares the 
binary code on 1 ine - 71'*wi th the condition code on line 68 
from a succession of branch commands in register 65. If 
an inappropriate response code is present on line 71 it 
will not match any codes on line 68 and will therefore be 
ignored. If no new response is entered by the viewer* 
control circuit 62 will not receive the response code via 
line 70. Control circuit 62 decrements timer 60 which 
imposes a time limit (of a few seconds) on the viewer's 
response* i.e. while RS flip— flop 532 in Fig, 6 is set. 
During this period a true signal on line 531 inhibits 
seq^uential cycle controller 533 from proceeding to the 
next series of pointer commands so that the branch 
commands recycle through register 65. This loop is 
indicated by boxes 420 and 421 in Fig. 9. When the time 
limit expires in timer 60* control circuit 62 forces a 
default response code onto line 71 via lines 161 and 59 



so that comparator 69 tuill detect a match with one of the 
branch commands in register 65. 

When comparator 69 detects a matchi it enables gate 
77 via line 76 ujhich causes the branch address field in 
5 register 65 to replace the address in counter 82 vis 

lines 67 and '73. The next story command obtained from 
memory 85 at a location specified by the new branch 
address in counter 82 and bus 81/ tuill be a new series of 
pointer commands for register 78 which represent the new 
10 story line appropriate to the viewer's response or lack 
of response. 

Story commands which test previously —set conditions 
may be used to permit a variable number of viewers. Each 
viewer plays the role of a character whose pre— recorded 

15 voice and images are bypassed if a human is playing that 
role. After the vieuers inform the microcomputer in Fig. 
1 (through a series of questions and answers) of how many 
viewers there are and who is playing which role* this 
information can be tested frequently using branch 

20 commands which cause branch address 67 to be taken if a 
human viewer is playing that rola# but proceed, to the 
next sequential branch command if the role is to be 
played by a prerecorded ^limage of an actorts), 

DESCRIPTION OF THE SCHEDULINQ UNIT PROGRAM 

25 In the preceeding section the structure of 

scheduling unit 35 was described using separate 
components (Fig. 3). An alternative embodiment is a 
programmed microprocessor which performs processing 
equivalent to that described in the preceeding section 

30 by performing a sequence of steps such as the program 
sequence shown by flowchart Fig. 9. 

Referring to Fig. 9/ the story commands and cue 
commends are read into memory during step 401. These may 
be read together when power is first turned on# or may be 

3S read piecemeal. Step 402 tests the prefix of the first 
story command for the code "B" or a numeric equivalent. 
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When the loop indicated by line 412 encounters a B 
(Branch) command, control proceeds to step 413 (described 
belouj). Otherwise/ control proceeds to step 403 which 
stores the W (Wait) command into working storage. Block 
200 in Figure 5 represents the kind of W command being 
processed at this point. The left address of the W 
command is a pointer to the D command (block 210 in Fig. 
5). This D command is picked up in step. 404: Step 405 
then checks whether the left address of the D command 
points to a cue comm^nd (block 212 in Fig. 5). If it 
does sOi control proceeds to step 406 which schedules the 
cue command by storing it in cue table 31 (see Fig. 1> 
after modifying the start time field 88 as /described in 
the preceeding section. After step 406 has finished, 
step 407 checks the next cue command which immediately 
follows command 212 in memory 85. If the prefix is not 
an E (for End)* control loops back to step 406 to 
schedule another cue co?nmand. If it is an E/ control 
proceeds to step 40S which checks the right address of 
the D command got during step 404. If the right address 
points to the next D command (block 216. pointed to by 
address 213 in Fig. 5)i control loops back to step 404 
(via line 409) to get" the next D command. 

Steps 404 through 408 continue to loop in this 
sequence until a D command is encountered which does not 
have a pointer in its right address (block 219 in Fig. 
5). When step 408 encounters such a D command it passes 
control to step 410 which restores the W command saved by 
step 403. The right address of this W command is used in 
step 411 as a pointer to the next W or B command (block 
202 pointed to by address 201 in Fig. 5). But if it is 
an E code step 426 terminates the show by passing control 
to step 427 which stops the apparatus. Otherwise, 
control loops back to step 402 which checks the new story 
command picked up by step 411. 

If this command is a B command like block 204 in 
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Fig. 5i step 402 then passes control to step 413 ujhich 
checks uihether the audio blocks pointed to by cue 
commands for the current B command has been read by 
retrieval unit 55 into memory 125.. If not* step 414 
requests retrieval unit 55 to read this block of audio. 
Step 415 then checks luhether e 1 ec tr o — op ti ca 1 read heads 
51 and 54 have been positioned for the video frames if 
the current D command will match the choice code sent to 
scheduling unit 35 from hand— held input device 41. At 
this stage in the processing (before the viewer has made 
a choice) all contingencies should be prescheduled in cue 
table 31. If step 415 finds that the read head is not 
yet scheduled/ step 416 is performed luhich stores a 
head— positioning cue command into cue table 31. Step 417 
then saves the B command in working storage for later use 
by step 411. The next byte of memory after the B command 
is then checked in step 418 for an E (end) code. If 
another B command is found/ control loops back (line 419) 
to step 413 to process the next B command. Steps 413 
through 418 continue to loop through several B commands 
until the E code is encountered/ at tuhich time control is 
passed to step 420. Step 420 checks signal bus 70 in 
Fig. 3 for an indication that the viewer has made a 
choice. If he has* control proceeds (via line 425) to 
step 424. If no choice has occurred/ timer 60 is checked 
in step 421. If the time limit has elapsed/ control 
proceeds to step 424. Otherwise control loops back (via 
line 422) to step 420. Loop 422 continues until either 
the time elapses or the viewer makes a choice. In either 
case/ step 424 searches the B commands saved during step 
417 for a match with the choice code on bus 70 in Fig. 3. 
If no match is found/ the viewer is incorrectly making 
a choice which is not used at this branch point so 
the choice is ignored by continuing the 422 loop. When a 
choice is found by step 424 (which may be the default 
choice forced by step 421/ control proceeds to step 411 
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which picks up the address of the next U command (block 
20e pointed to by address 207 in Fig. 5). 

DETAILED DESCRIPTION OF THE CUEING UNIT 
The detailed structure of one embodiment of cueing 
unit 12 is sho'jin in Fig. 4. A program flowchart for cue 
command processing is shown in Fig. 14 which illustrates 
one of many sequences of steps which may be used to 
perform the functions -of cueing unit 12. Referring to 
Fig. 4* each cue command is moved one at a time from cue 
table 31 via line 103 into buffer 102 which may consist - 
of several bytes of conventional random-access memory 
CRAM) or a special purpose register. The bits of buffer 
102 are arranged in fields of one or more bits which are 
processed via lines 104-115 in Fig. 4. 

At the end of each video frame, circuit lO sends a 
signal via line 140 to increment real-time frame counter 
133, a conventional binary counter. This signal may be 
generated at the end of each field if desired. The time 
value in counter 138 is compared in comparator 136 to the 
start time bits on line 105 from buffer 102 for each cue 
command. If comparator 136 determines that the start 
time value on line 105 is greater than or equal to the 
real-time value o'n line 137 it sends an initiating signal 
via line 160 to initiator switching circuit 131. This 
initiation signal is suppressed if the 3-bit status code 
on line 104 indicates that the command is to be ignored. 
Conversely if the status line 104 indicates that the 
command is to be executed immediately, comparator 136 
sends an immediate initiating signal via line 160 to 

initiator 131. 

Initiator circuit 131 (detailed in Fig. 12) 
generates various switching signals on lines 132-135 
depending on the 3-bit start code on line 106, the 3-bit 
command-type code on line 107 and the 1-bit channel 
indicator on line 108. If the type code 107 indicates a 
video command, initiator 131 leaves audio memory control^l^ 
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line 132 unchangedi enables video fader control lines 
133/ enables video suitch 142 via lines 134/ and selects 
the read head indicated by channel bit 108 via line 135 
and tracking unit 58. If stare code 106 indicates "taJce" 
and channel bit 108 indicates a change in read heads, 
initiator 131 signals video switch 142 via lines 134 to 
sujitch off the video channel for the frame just completed 
and to sujitch on the other channel after tracking unit 5S 
has positioned the read head to the track addressed on 
bus 139. This 18-bit track address is obtained via bus 
•109 from the command in buffer 102. If no head change is 
specified by channel bit 103, the video sujitch signal 
on lines 134 remains unchanged. If start signal 106 
indicates ''fade in", initiator 131 signals video fader 
148 via lines 133 to gradually increase the amplitude of 
the composite video signal on line 141. If start signal 
106 indicates "mix", the control signals on lines 133 and 
134 remain unchanged for the occupied channel, but signal 
the s:^itch 142 or fader 148 to perform a take or fade-in 
for the neu^ly selected channel specified by channel bit 
108. A mi^ without a head chang e .imp 1 i es there is. only 
one read head in this unit, so initiator 131 will treat 
this command as a take. . If start code i06 indicates 
"cancel"^ the switch 142 and fader 148 are controlled by 
terminator circuit 118 which is .described below. 

The chroma invert signal on line 110 changes 
whenever an odd number of video frames are skipped, to 
avoid loss of chroma phase lock. Signal 110 causes 
conventional inverter circuit 145 to shift by 180 the 
phase of the chroma portion of the composite video signal 
on line 11, and recombine the inverted chroma with the 
luminance portion, so that the composite signal on line 
147 will continue in phase with the color subcarrier. 
The invert signal on line 144 causes video circuit 10 to 
invert the burst signal to be in phase with the 
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If type signal 107 indicates a head— p osi tloning 
command* control lines 133 and 134 remain unchanged for 
the occupied channel/ so the video signal passing through 
blocks' 58, 10, 145i 148, and 142 will not be disturbed. 
Head selection signal 108 is passed via initiator 131 and 
line 135 to tracking unit 58 in conjunction ujith the 
track address on buses 109. and 139. Tracking circuit 58 
then positions the unoccupied read head to the track 
address specified on bus 139. However^ switch 142 for 
the selected channel is not enabled. 

If type signal 107 indicates **go to", the cue 
command in cue table 31 located at the relative address 
given on bus 109 is loaded into buffer 102 via line 103 
replacing the current "go to" command and is given 
"immediate" status on line 104. The "go to" command is 
given "defer" status in cue table 31 via line 101 by 
terminator 118. 

If type code 107 indicates an audio or graphics 
command, initiator 131 leaves lines 133-135 unchanged for 
both video channels, and enables audio/graphics memory 
125 via control line 132. Address 109 which is used as a 
disc track address for video commands has a different use 
for audio commands. Address 109 indicates the location 
of data blocks in memory 125 which is a conventional 
random access memory (RAM) into which block's of digitally 
coded compressed audio and graphics data -are stored via 
line 56 by retrieval unit 55 which obtains this data from 
non-picture tracks on disc 52. Plug-in cartridge 15 
which contains conventional non— volatile RAM is addressed 
via bus 130 as an extention of memory 125. The RAM in 
cartridge 15 contains digitized audio recordings of the 
viewer's names as spoken by the various actors that 
may use the viewer's names during the show. Line 16 
ind ica tes , that cartridge 15 is an extension of memory 
125. When memory 125 \s read—enabled by initiator 131 
via line 132, memory 125 treats the binary address on bus 
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130 as a memory address of the first byte of data ujbich 
it outputs on bus 128 or 127 (shoiun separately for 
clarity) depending on whether the data is audio or 
graphics. If audioj the' byte on bus 128 is used by audio 
mixer 129 uhich increments the address on bus 130 via 
line 161 to access as many bytes from memory 125 as are 
needed to form a continuous audio signal. Mixer 129 
edits the data from memory 125 according to the ^values on 
lines 111-113 from the command in buffer 102. 

The "trim" field 111 in buffer 102 indicates the 
amount of audio signal to be trimmed from the beginning 
of the audio recording by mixer 129 to achieve precise 
synchronization for the current combination of audio and 
video. Mixer 129 performs this trimming while the 
digitized audio is still in compressed form in memory 
125. Although each block of digitized audio in memory 
125 begins at a frame boundary* i.e. at 1/30 second 
intervals/ this resolution is too coarse for precise 
audio editingi especially where variable-length spoken 
words must be inserted into dialog. The trim value on 
line 111 therefore represents eighths of video frames. 
Mixer 129 discards the amount of audio indicated by 
trim field 111 and stores the trimmed series of bytes 
into memory 120 via line 119. Memory 120 may be a 
continuation of conventional RAM 125 but is shown 
separately in Fig. 4 for clarity. Mixer 129 may also 
attenuate the digitized audio by multiplying each byte by 
the attenuation factor on line 112 from buffer 102. 

After mixer 129 stores the edited digitized audio 
bytes into memory 120 and subsequent commands perhaps 
have caused mixer 129 to add additional audio to the 
bytes in memory 120, cxTZvit 124 moves blocks of audio 
data from memory 120 into fast-in slow-out register 19. 
Register 19 may be a conventional charge coupled device 
(CCD) which is filled tuith digitized audio via line 18 at 
a bit rate of about 12 megH? and readout at a sampling 
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tbyte) frequency of about 10-12 kiloHz. Register 19 may 
also be a conventional RAM which is readout at the 10-12 
kiioHz rate. 

If type code 107 indicates a graphics command, 
memory 125 passes a series of bytes via line 127 to 
graphics generator 126. which may ba a conventional 
circuit such as used with video games and which generates 
video signals on line 146 corresponding to various 
shapes, alpha/numeric characters and lines for display 
10 on TV screen 27. The binary data on line 127 may 

consist of raster coordinates, color selection, selected 
character/shape, color of character, orientation/ 
brightness, direction of motion* and speed. For 
embodiments in which animated cartoons substitute for 
15 camera-originated frames, graphics generator 126 
generates video frames containing cartoon images. 

Duration field 113/114 consists of a binary number 
which specifies the length of the time interval the 
current command is to be active. This number represents 
20 frame counts in video commands and eighths of frames for 
audio commands. For video commands counter 117 is 
initialized via line , 114 with the duration count from 
buffer 102. The end-of-frame signal on line lOO 
decrements counter 117 each 1/30 second. When zero is 
25 reached, counter 117 signals terminator switching unit 

118 via line 116 to begin the termination sequence. For 
audio/graphics commands the duration field in buffer 102 
is moved via line 113 to mixer 129. When mixer 129 has 
counted down the duration value from line 113, mixer 129 
'30 signals terminator 118 via line 162. 

When terminator 118 (detailed in Fig. 12) receives 
a signal on line 116 it begins the termination sequence 
specified by the finish code on line 115. Terminator 118 
also voids the status code of the current command in cue 
35 table 31 via line 101 so that cueing unit 12 will not 

move the coiT.pleted command again from cue table 31 and to 
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indicate to scheduling unit 35 that the cue table space 
may be reused. 

I-F type signal 107 indicates a video command and 
3— bit -Finish code 115 indicates "cut"# terminator HQ 
signals video switch 142 via line 121 to sujitch off video 
signal 144 for the channel indicated on line 108, If 
finish code 115 indicates "fade out"# terminator 118 
signals fader 148 via line 122 to gradually reduce the 
amplitude of the video signal on line 141 and then sioitch 
it off in circuit 142 (after delay 540 in Fig. 12i of 5 
seconds or so). If finish code. 115 indicates "repeat"* 
lines 121 and 122 remain unchanged* but the track address 
on bus 139 is reinitialized to the buffer 102 value on 
bus 109* and counter 117 is reinitialized with the 
duration value on line 114. Thus the video frame 
sequence (or freeze frame if the duration is one) is 
restarted from the initial frame* except that the start 
signal on line 106 is not reprocessed. If finish code 
115 indicates "next"* the next sequential cue command in 
cue table 31 is loaded into buffer 102 via line 103 and 
given "immediate" status on line 104. The status of 
the command just terminated is set in cue table 31 by 
terminator llB via line 101 to a "defer" status. 

If type code 107 indicates an audio/graphics 
command* video control lines 121 and 122 remaiVi 
unchanged. A "cut" signal on line 115 tells mixer 129 to 
stop editing digitized audio from memory 125. A "fade 
out" tells mixer 129 to gradually attenuate the edited 
audio in memory 120 just as if the attenuation valu^ 112 
were decreasing. "RepeajJ;" and "next" are processed the 
same for audio/graphics commands as for video. 

DESCRIPTION OF THE CARTOON GRAPHICS GENERATOR 

Referring to Fig, 2/ an alternative embodiment is 
shown in which the branching movie is an animated cartoon 
digitally generated by graphics generator 126 from 
compressed digitized data tuhich may be read along with 
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digitized audio -from videodisc 52 and/or from other 
mass-storage devices such as magnetic bubble memory 173. 

Cueing unit 12 executes the cue commands at the - 
times specified therein by conveying to cartoon generator 
126 via line 127, blocks of compressed binary-coded data 
previously stored into memory 125 by retrieval unit 55 
and used by generator 126 to generate one or more cartoon 

frames. . * . 

Circuitry for reading standard video* blanking* 
burst and sync from disc 52 is not required in this 
embodiment because the video signal is generated on line 
146 (Fig- 4> by generator 126. The information read by 
conventional tracking unit 58 and retrieval unit 55 may 
consist entirely of compressed digitized data from which 
video, audio, prompting messages, and other signals are 
generated. 

The graphics generator chip manufactured by General 
Instrument Corp. for their GIMINI video games is 
suitable for unit 126 in simple embodiments of the 
present invention. 

The data compression method used for storing 
animated cartoon data, is a line-by-line string coding 
method in which much of the redundancy in each raster 
line is removed, A similar coding method is described in 
"Raster Scan Approaches to Computer Graphics'* by Nicholas 
Negroponte, Computers and Graphics, Vol 2, pp 179-193/ 
1977, Many data compression techniques known to the art 
may be used in lieu of string coding. For example a 
catalog of 2-d i men t i ona 1 dot matrices may be used as 
described in U.S. Patent 4,103,287. Each dot matrix may 
include lines, corners, color background, etc. from 
which each cartoon frame is constructed. 

DESCRIPTION OF THE CARTRIDGE 
Plug-in cartridge 13, shown in Fig, 4 as an 
extension of memory 125, may be a non-volatile memory 
housed in a protective plastic case and used for storing 
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digitized audio recordings of the names of the various 
viewers as spoken by the various actors in the movie. 
A speech synthesis unit may be used to convert the 
digitized names in cartridge 15 to an audio signal on 
5 line 20. 

Although it u/ould be possible to store an entire 
catalog of common names and nicknames on videodisc 52 
purchased by the viewersj for economy reasons the catalog 
of names may be stored on a second videodisc luhich is 
10 used by each retailer with a customizing micro— computer. 
The retail clerk gets a list of the viewer's names from 
the customer. The clerk keys these names into a keyboard 
connected to the customizing computer which reads the 
selected recordings from the retailer's videodisc and 
15 stores them into the cartridge. The customer buys this 
customized cartridge 15 with videodisc 52. 

Digitized voice recordings of each viewer's voice 
; may also be stored into the cartridge by the retailer's 
I computer. The words and their phoneme components may be 
20 j strung together later by cueing unit 12 to form sentences 
: in each viewer's voice whenever the viewer pushes a 
button <<v2 to ask -a prerexorded question or to make a . 
prerecorded remark. Scheduler 35 selects cue commands 
which point to the digitized recordings of a viewer's 
25 voice in cartridge 15 memory depending on which button 42 
is pressed in which hand-held unit 41. 

Accompanying each block of digitized audio in 
I cartridge 15 may be several schedules of cue commands 
[ which identify the video frame sequence which 
30 synchronizes with each instance of the spoken name in the 
digitized audio. Each instance of a viewer's name may 
require different video frames and hence a separate 
schedule of cue commands. 
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Although I have described the preferred embodiments 
of my invention with a certain degree of particularity^ 
it is understood that the present disclosure has been . 
made only by ujay of example and that equivalent 
embodiments and numerous changes in the details of the 
design and the arrangement of components may be made 
without departing from the spirit and the scope of my 
invent i on. 
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CLAIMS 

1. A method of simulating a voice conversation 
betuesn a previously recorded sound movie and a human 
vieuer of the fnovie* comprising the staps of: 

presenting to said vieii^sr a previously recorded 
first scene in said movie linked to a plurality of 
previously recorded second scenes therein* the first 
scene including a face and voice speaking words to elici 
from the viewer a spoken response corresponding to one 
second scene in said plurality thereof* 

analyzing said spoken response to determine which 
second scene in said plurality thereof corresponds to 
said spoken response* and * 

presenting to the vieuier said corresponding second 
scene including said face and voice speaking words 
responsive to said spoken response* thereby simulating a 
voice conversation betiuesn the viewsr and the movie. 

2- A method of simulating a voice conversation 
between a previously recorded sound movie and a human 
viewer of the movie* comprising the steps of: 

presenting to. said, viewer a first. scene in said 
movie linked to a plurality of second scenes therein; 

presenting to said viewer a plurality of messagesi 
each message corresponding to one second scene in said 
plurality thereof and each second scene including spoken 
ojords responsive to the corresponding tnessag©/ said 
massages eliciting from said viewer a spoken response; 

analyzing said spoken response to determine which 
selected message in said plurality of messages includes 
a word which resembles a portion of caid spoken 
response; and 

presenting to said viewer a second scene in said 
plurality thereof which corresponds to said selected 
message* the second scene including spoken words 
responsive to said selected message# thereby c^irnulating 
a voice conversation between the vit^wer and the rnovie. 
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3. A tnethod of sicnulating a voice conversation 
betueen a previous ly recorded sound movie and a human 
viewer of the movi©/ comprising the steps of: 

presenting to said viewer a first scene in said 
movie linked to a plurality of second scenes therein; 

presenting to said vieu;er a plurality of messages* 
each message correspond iiSg to one second scene in said 
plurality thereof and each second scene including spoken 
words responsive to the corresponding messagei 

receiving from said viewer a response signal 
corresponding to a selected message in said plurality of 
messages; 

presenting to said viewer a voice sound including 
words in said selected messagei and 

presenting to said viewer 'a second scene in said 
plurality thereof which corresponds to said selected 
message and which includes spoken words responsive to 
said selected message and said voice soundi thereby 
simulating a voice conversation between the viewer and 
the movie. 

4. A method of simulating a voice conversation 
between a previously recorded sound movie and a human 
viewer of the movie# comprising the steps of: 

presenting to said viewer a first scene in said 
movie linked to a plurality of alternative video portions 
and audio portions of a second scene in said movie; 

presenting to said viewer a plurality of alternative 
verbal signals* each alternative verbal signal 
corresponding to one video portion and one audio portion 
in said plurality thereof including voice sounds 
responsive to the corresponding verbal signal; 

receiving from said viewer a response signal 
corresponding to a selected verbal signal in said 
plurality thereof; 

following the receiving of said response signal* 
scheduling for a point in time a video portion of said ^ 
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second scene which corresponds to said selected verbal 
s ignal ; 

•Polloiuing the receiving of said response signals 
scheduling for a point in time an audio portion of said 
second scene luhich corresponds to said selected verbal 
signal; and 

presenting to said viewer at the respective 
scheduled points in time said scheduled video portion 
and said scheduled audio portion of said second scene 
including voice sounds responsive to said selected verbal 
signal* thereby simulating a conversation between the 
viewer and the movie. 

5. An apparatus for simulating a voice conversation 
between a human operator of the apparatus and a 
previously recorded sound movie* the apparatus 
comprising: 

means for controlling presentation of a first 
portion of said sound movie which is linked to a 
plurality of second portions thereofi the first portion 
including voice sounds to elicit from an operator of the 
apparatus a spoken response corresponding to one second 
portion in said plurality of second portions thereof; and 

means for ana 1 y z i ng rsaid spoken response and 
determining therefrom which second portion of said sound 
movie corresponds to said spoken response/ 

said controlling means further controlling 
presentation of the second portion of said sound movie 
which corresponds to said spoken response and which 
includes voice sounds responsive to the spoken responsei 
thereby simulating a voice conversation between the movie 
and the operator. 

6. JiiQ apparatus of claim 5i further comprising: 

means for displaying a plurality of alternative 
responses for speaking by said operator and which 
correspond to said second portions of the sound movie* ^ 
thereby prompting the operator to make a spoken response 
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tjhich said analyzing means distinguishes from other 
alternative responses in said displayed plurality. 

y. An apparatus for simulating a voice conversation 
between a human operator of the apparatus and a sound 
movie* the apparatus comprising: 

cneans for controlling presentation of scenes in said 
sound movie* a first scene therein being linked to a 
plurality of second scenes therein* the f^irst scene 
including voice sounds to elicit from the operator a 
spoken response corresponding to one second scene in said 
pi oral i ty thereof* 

iTieans for analyzing said spoken response and 
determining therefro/n which second scene in said sound 
movie corresponds to said spoken response* and 

means for scheduling for a point in time a second 
scene in said sound movie luhich corresponds to said 
spoken response and uhich includes voice sounds 
responsive to said spoken response# 

said controlling means further controlling 
presentation of said scheduled second scene at said point 
in time* thereby simulating a voice conversation between 

the movie and the operator. 

.<» .... . - » 

8. The apparatus of claim 7* wherein each scene in 
said sound movie comprises video portions and audio 
portions* the apparatus further comprising means for 
selecting from a plurality of alternative audio portions 
one selected audio portion which includes said voice 
sounds responsive to the operator's spoken response* 

said scheduling means further scheduling said 
selected audio portion for a point in time in synchronism 
with one video portion* thereby synchronizing said one 
.video portion with one of said plurality of alternative 
audio portions depending on the operator's spoken 
response. 

9. The apparatus of Claim 8* further comprising: 
means for scheduling presentation of said video 
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portions in accordance luith a branching data structure of 
digital pointers tijhich specify alternative sequences of 
said video portions* and wherein said analysing means 
includes means for selecting a branch in said data 
structure in accordance with a digital pointer 
corresponding to said spoken response, 

10. The apparatus of claim 7, wherein each scene in 
said sound movie comprises video portions and audio 
portionSi and wherein the audio portions include a 
plurality of alternative spoken names, the apparatus 
further compr is ing : 

means for selecting from a plurality of alternative 
audio portions one selected audio portion which includes 
the name of said operator* 

said scheduling means further scheduling said 
selected audio portion for a point in time in synchronism 
with one video portion, thereby synchronizing said one 
video portion with said operator's name. 

11. An apparatus for simulating a voice 
conversation between a human operator of the apparatus 
and a sound movie, the apparatus comprising: 

means for controlling presentation of scenes in said 
sound moviei a first sce,ne therein being linked to a 
plurality of second scenes therein, the first scene 
including voice sounds to elicit from the operator a 
response corresponding to one second scene in said 
plurality thereof; 

means for displaying a plurality of alternative 
verbal responses which correspond to said second scenes 
t>f the sound movie; 

means for receiving from the operator a response 
signal which corresponds to a selected verbal response in 
said displayed plurality thereof; and 

•means for generating a voice signal including words 
displayed in said selected verbal response* thereby 
sirriulating the operator's side of a voice conversation. 
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said controlling means further controlling 
presentation of the second scene of said sound movie 
which corresponds to said selected response and uihicb 
includes voice sounds responsive to the selected 
response/ thereby simulating a voice conversation between 
the movis and the operator. 

12. -An apparatus for simulating a voice 
conversation bettusen a human operator of the apparatus 
and a sound moviei the apparatus comprising: 

means for controlling presentation of scenes in said 
sound movie, a first scene therein being linked to a 
plurality of second scenes therein* the first scene 
including voice sounds to elicit from the operator a 
response corresponding to one second scene in said 
p 1 ura lity thereof; 

means for co-iimunicat ing to the operator a plurality 
of alternative verbal responses which correspond to said 
second scenes of the sound movie; 

means for receiving from the operator a response 
signal which corresponds to a selected verbal response in 
said communicated plurality thereof; and 

means for scheduling for a point in time a second 
scene in said sound movie ^uhich corresponds to said 
response signal and which includes voice sounds 
responsive to said selected verbal response; 

said controlling means further controlling 
presentation of -said scheduled second scene at said point 
in time, thereby simulating a voice conversation between 
the movie and the operator. 

13. An apparatus for simulating a voice 
conversation between a human operator of the apparatus 
and a sound movie* the apparatus comprising: 

tueans for g en erat ing. an audio signal of a voice 
speaking a plurality of words -;o elicit from a human 
operator a spoken response^; 

•means for processing a vidc?o signal for presentation 
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with said audio signal as a sound movie which includes an 
image of a speaking person; 

means for analyzing said spoken response to 
determine which one word in s^aid plurality of words most 
closely resembles a portion of said spoken response; and 

•means for selecting from a plurality of recorded 
voice sounds a selected voice sound corresponding to said 
one word/ 

said generating means further generating an audio 
signal which, includes said selected voice sound for 
presentation with said sound. movie. 

14. An apparatus for simulating a voice 
conversation between a. human operator of the apparatus 
and an animated cartoon sound movie/ the apparatus 
comprising: 

means for generating an audio signal including voice 
sounds which communicate to the operator of the apparatus 
a plurality of alternative words to speak in response; 

means for generating a video signal including 
animated cartoon images of a talking face, wherein said 
voice sounds and said talking face comprise scenes in 
said cartoon movie; 

nieans for controlling" presentation of a first scene 
in said cartoon movie which is linked to a plurality of 
second scenes therein* each second scene corresponding to 
one word in a plurality of alternative words included in 
said first scene; and 

means for analyzing a spoken response from said 
operator and de-termining therefrom which selected word in 
said first scene corresponds to said spoken response* 

said controlling means further controlling 
presentation of the second scene in said cartoon movie 
which corresponds to said selected word and which 
includes voice sounds responsive to the selected word, 
thereby simulating a voice conversation between the 
cartoon movie and the operator. 
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15. A niethod of speech recognition/ comprising the 
steps of; 

presenting to a hufnan speaker a plurality of 
alternative words* each word including a distinctive 
phonetic feature/ to elicit from the human speaker a 
spoken response which includes one word in said plurality 
thereof; and 

analyzing said spoken response to determine 
therefrom which word in said plurality of alternative 
words includes a distinctive phonetic feature also 
included in said spoken response. 

16. A method of speech recognition* comprising the 
steps of: 

presenting to a hu-nan speaker a plurality of * 
alternative words/ each word including a combination of 
distinctive phonetic features/ to elicit from the human 
speaker a spoken response which includes one word in said 
plurality thereof; and 

analyzing, said spoken response to determine 
therefrom which word in said plurality of alternative 
word.s, includes, a combination of distinctive phonetic 
features also included in said spoken response. 
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